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Abstract 
Development of shrimp-export industry brought 
about the underdevelopment of Pacific Mexico's in-
shore fisheries. The rural fishery of south Sinaloa 
provides a case in point, as well as a point of de-
parture for considering fisheries development and 
management policy for similar fisheries in certain 
other less developed countries. 
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1 . INTRODUCTION 
Anticipating the conc l usion of the Third United 
Nations Conference on the Law of the Sea (UNCLOS III), 
80 coastal States have e x tended their jurisdictional 
claims over ocean economic resources to 200 miles from 
their shores . Most of these nations are enthusiastical-
ly promoting new ma r itime developments, and in the 
less developed countries (LDCs) the mood seems parti-
cularly bullish. Many of these nations, which are 
struggling with shortages of domestic food supplies 
and scarce capital for development , view their fisher-
ies as a source of protein- rich foods , and a genera-
tor of considerable foreign e xchange through inter-
national export trade . 
However, before the LDCs surge ahead with the de-
velopment of their fisheries , they might pause momen-
tarily to consider the possible consequences of the 
various developmental strategies available to them, 
and to benefit from the e xperiences of other LDCs which 
have preceded them in fishe r ies development. 
Pacific Mex ico ' s shr imp- fishing industry provides 
a particularly instructive case . The growth of the 
shrimp-export industry alo ng Me x ico ' s Pacific coast has 
6. 
been extraordinary, e s pecially wi th r e g a rd to its 
generation of export income and the phenomenal quan-
tities of capi t al i t has accumul ated . Sometimes , it 
seems that developmenta lists , economists , and other 
social scientists have been s o preoccupied with the 
nation ' s agrarian sector, that few have recognized 
that at 47 . 1 % of tota l value crustaceans--and not 
petroleum, cotton , suga r, o r a ny other primary com-
modity--are the nation 's leading e xport item in 
terms of total value (Food a nd Agriculture Organi-
zation , 1972 , and United Na t i ons , 1972). Today Paci-
fie Mex ico boasts a huge, St a te - instituted , urban-
based , shrimp- e xport industry: seven trawler fleets 
with over 450 v e ssels; ten freezing , packing , and 
canning plants ; two f isheri es-research institutions; 
one shipyard ; and two Mexican-owned importing corpora-
tions which are chartered i n t he United States and lo-
cated in San Diego , Ca l ifornia (Diario Oficial .... l971) . 
More than 9 4% of th is industry' s shr imp production is 
sent abroad : 29 , 000 me tric ton s of crustaceans in 1970, 
which brought nearly 62 million dollars (U . S . ) in the 
"' international marke t place (Ce n tro de Estudios Politicos, 
Economicos , y Sociales , 1973a and 1 973b) . 
But there is a poi gnant and r e lative ly unknown 
aspect of the development of that industry. Its 
growth has also brought about the underdevelopment 
of the Pacific ' s rural-inshore fisheries, and the 
impoverishment of thousands of rural-coastal peoples 
living there. By and large, the plight of these 
peoples is relatively unknown outside of the regions 
they inhabit . Few social scientists have ventured 
into these uncomfortable reg i ons , and fewer still 
have lived among their poor rural fishermen . 
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This paper presents a case study of the underdevelop-
ment of a rural-coastal f i shery in a LDC, but the case 
may be applicable to the development policy of any LDC 
which has rich shrimp resources and an extensive, inshore, 
traditional fishing population . 
2 . SOUTH SINALOA : A CASE IN POINT 
The major inshore fisheries of Pacific Mexico 
are shown on Map 1 . These regions are the rearing 
grounds for Mexico's commercially important spe-
cies of shrimp. In former times they also pro-
duced great quantities of other seafoods, particu-
larly oysters and fish . 
I focus on the rural fisheries in the munici p io 
of Escuinapa, south Sinaloa , but the situation des-
cribed for that region is more or less applicable 
to all of Pacific Mexico ' s rural-coastal fisheries. 
South Sinaloa is where today ' s shrimp-export indus-
try had its beginnings , and in that region the so-
cial, economic, and political problems accompanying 
the growth of the industry have reached their point 
of greatest strain . Northward among the lagoons 
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and estuaries of Sonora , for example, the rural popu-
lation is relatively less dense , whereas southward--
in the rural regions of the Gulf of Tehuantepec--the 
impact of the shrimp- e xport industry has been less 
severe. Nevertheless , livi n g conditions in all of 
Pacific Me x ico ' s rural-coa stal regions are distres-
sing (see Appendi x: Contemporary standards of living 
Map 1: Major Inshore Fisheries of Pacific Mexico 
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in south Sinaloa) . 
South Sinaloa ' s inshore fisheries were not 
always underdeveloped , nor were their human inhabi-
tants as alienated from mar ine resources as they 
are today . Indeed , huma n beings have relied upon 
this region ' s rich coastal resources for at least 
8,000 years--perhaps even longer--and evidence of 
a considerable and long- te r m maritime history is 
clearly apparent to even a casual observer (Hubbs 
and Roden, 1964). 
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The whole coastal region is interspersed with 
numerous shell mounds , some of them over three kilo-
meters long and 200 meters wide , with peaks reaching 
11 meters . Not far f r om Escuinapa, cabece r a (head 
town) of the municipio by that same name, archeolo-
gists have recently disc o vered a particularly large 
shell mound--a proto- py ramid , perhaps--23 meters high, 
roughly quadrilate ral in shape , and flat on top . 
Radiocarbon dating techniques i ndicate that this 
structure was bui l t a bout 2, 000 years ago, suggest-
ing the e x istence of c oasta l chiefdoms, and perhaps 
even nascent states , which subsisted upon the region's 
seafood s sixteen cen turies be f ore the arrival 
of the Spanish conquerors (Scott et al., 1972). 
Estimates of the pre-Colombian population 
vary and seem rather speculative, but various 
sources suggest that a relatively dense popula-
tion inhabited the coastal plain at the time of 
1 
the conquest . Apparently , the conquest era ab-
original population was part of the Mesoamerican 
culture tradition. They built platform mounds and 
ball courts on the higher ground fringing the coast-
al zone, decorated their pottery in the Mesoameri-
can style , grew corn, beans, and squash along the 
river courses , and harvested and traded quantities 
of seafoods from the estuaries and lagoons. 
The conquest of south Sinaloa is noteworthy for 
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1The cultural nature, and extent, of south Sinaloa's 
aboriginal population are discussed in Scott et al., 
1967-1972 , Arch e olog ical Reconnaissanc es and Excava -
tions in the Marismas Nacionales~ Sinaloa and Nayarit~ 
Mexico; Beals, 1932 , "The Comparative Ethnology of 
Northern Mexico Before 1750"; Chevalier, 1970, Land 
and Society in Colonial Mexico: The Great Hacienda; 
Kelly and Winters , 1960 , "A Revision of the Archeolo-
gical Sequence in Sinaloa, Me xico ,"; Spicer, 1969 , 
"Northwest Mexico" ; and Sauer and Brand, 1932, "Az-
tatlan". Fragmentary information about Sinaloa's 
conquest and its impact on the aboriginal population 
appears in Chevalier, 1970 (above); Bancroft , 1884 , 
History of Mexico~ Volume 1; Chipman , 1967 , Nu~o de 
Guzman and the Provinc e of Panuco in New Spain; and 
Mecham, 1927, Francisco de Ibarra and Nueva Vizcaya. 
the extent to which it decimated the aboriginal 
population . The Indians were victims of diseases 
introduced by the Spaniards, and their ranks were 
further decimated by a number of factors which 
were either non-existent , or at least not as severe , 
in other parts of Conquest-era Mexico. First, they 
had the misfortune to be initially conquered by the 
~ ~ genocidal Nuno de Guzman . Soon thereafter, many 
were enslaved and taken to mines in the Sierra Madre 
Occidental, and to Cuba's distant sugar plantations. 
The scattered few who remained were pushed out of 
the region , displaced by the lords of the cattle-
raising haciendas which became prevalent in this re-
gion. Indeed , south Sinaloa was effectively depopu-
lated of indigenous peoples by the 1750s, and today 
none inhabit the coastal zone . 
For nearly three centuries following its con-
quest, the region was almost empty of human inhabi-
tants and its abundant marine resources were essen-
tially unexploi ted. Then , in the early to middle 
19th century , a trickle of new arrivals--mestizo im-
migrants from other parts of Mexico--settled coast-
al lands which became available following Mexico's 
12. 
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independence from Spain. Still more immigrants ar-
rived after the end of the French occupation . Many 
of these recognized the potential of the region's 
marine resources for subsistence and for commerce , 
and soon south Sinaloa ' s smoked oysters and salted 
shrimp were being carried by muleteers across the 
Sierra to Durango and southward toward Guadalajara 
and Mexico City. 
The landmark event for these fisheries occurred 
in the early 1870s when Chinese immigrants from Mazat-
~ 
lan visited the region around Escuinapa , bought large 
quantities of shrimp and oysters, and began to sell 
these to buyers from southern California (U.S.), Chi-
na, and Japan . In this manner south Sinaloa's rural 
fisheries made their debut in the international mar-
2 ketplace . 
By the outbreak of the revolution in 1910, se-
rious conflicts had begun to arise over south Sinaloa's 
marine resources . The Diaz administration had granted 
2Probably the best account of Sinaloa's colonial through 
r evolutionary history is Gonzalez - Davila, 1959, Diccio-
nario Geografi co~ Historico~ Biografico~ y Estadistico 
del Estado de Sinaloa. · 
exclusive fishing r i ght s to a number of small corn-
panies and tried to l imit subsistence activities by 
regional fishermen no t employed by the companies. 
During the Revolution the b rief Madero adrninistra-
tion declared that subs istence fishing activities 
would be "free," and not subject to regulation. 3 
Today subsistence fishermen are still identified by 
the term p es cadore s l ibres--only now that label has 
a pejorative , criminal connotation, especially 
among fishing-industry officials, who use the term 
with reference to fis h e r men who are not members of 
the State-sanctioned rur al-fishing cooperatives. 
Theoretically subsisten ce fishing is still "free," 
but in actual practice i t is greatly encumbered by 
various regulations which forbid shrimp harvesting 
for much of the year o r which prohibit such fishing 
in territories e xclusiv e ly reserved for the coopera-
tives. 
By the end of t he Revo l ution in the 1920s, 
3 An e xcellent summary of the h istory of Pacific 
14. 
Mexico's shrimp indus try development , though basi-
cally from the offshore s ector ' s point of view, is 
Ferreira, 1965 , "Notas Sob re la His toria de la Pe s-
que r a Co me r cial de Cama r 8n en el Pacifico de Me xi co ." 
vessels from Japan a nd the United States were ac-
tively shrimp trawling along Mexico's Pacific 
coast. Mexico was powerless to prevent such incur-
sions at that time, nor did it have sufficient ca-
pital with which to finance the construction of 
its own vessels. Instead it attempted to regulate 
and tax the foreigners fishing o ffshore , while de-
veloping its own shrimp-export industry in its in-
shore fisheries. 
Offshore the Japanese eventually gained pre-
eminence in the international shrimp market and 
drove their competitors from Mexico's Pacific coast 
by the middle 1930s . However , on the eve of the 
world war and fearing for the safety of their ves-
sels so far from home, Japan abruptly withdrew its 
fleets from Pacific Mexico in 1939 . Now at last 
Mexico had decisive control over all of its Pacific 
shrimp fisheries , and now it would begin to develop 
its own offshore fleets . 
Mexico had already developed a system of State-
instituted , inshore fishing cooperatives and central 
packing plants. Shortly after the Revolution the 
15. 
Pacific's lagoonal and estuarial regions were declared 
to be fede r a l t err itories. Then, with passaqc-~ of 
the Ley Ge n er a l de Coop era tivas in 1933, the nation 
undertook development o f the various "enterprises 
of State participation " which constitute its Paci-
fic fishing ;industry today (Diario Oficial de l a 
Fede racion Mexicana~ 1933) . Producer's coopera-
tives were established in the rural areas, and a 
number of central packing plants to market the ex-
ports. The rural fishi ng cooperatives of south 
Sinaloa and the packing plant at Escuinapa were 
the first such organizations on this coast. 
Nearly all of the capital extended for the de-
velopment of these cooperative enterprises went for 
the construction of the regional packing plants; 
development of the r ural fishing cooperatives re-
quired little more than the concessioning of exclu-
sive fishing territories and the recruitment of ru-
ral fishermen . The rural cooperatives required no 
more sophisticated technology than rudimentary and 
fairly inexpensive weirs constructed of mangrove 
posts and erected across tidal channels. 
The rural cooperatives were inextricably bound 
to the regional packing plants by the terms of their 
16. 
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charters. They were required to turn over all of 
their exportable production to these plants and to 
accept payment at whatever price levels the federal 
government established. Only in the conduct of their 
own internal affairs were they allowed to act as au-
tonomous entities . 
Initially this state of affairs was not a handi-
cap to the rural coop era t i v i stas. Marine resources 
were very plentiful, the new organizations accepted 
nearly all rural fishermen wishing to join, and ex-
isting price levels provided most fishermen with 
greatly increased cash incomes. 
This was the era of the establishment of the 
nation's agrarian e j idos, and the rural fishing co-
operatives were similarly hailed as important socio-
economic reforms . Proponents claimed that they would 
raise the standard of living of rural-coastal inhabi-
tants and encourage wide participation in the fishing 
industry, and that the entire nation would benefit 
through production of v i tally needed foodstuffs and 
the generation of export income. In retrospect, how-
ever, it seems that the generation of e xport income 
was the main reason they were founded, for the other 
18. 
reform-oriented goals have eroded. 
As economic entities,the rural cooperatives 
were fairly successful from the time of their in-
ception through the middle 1960s when Mexico's off-
shore shrimp-trawling industry would finally over-
shadow them. But long b efore that they had begun 
to suffer from serious social and political prob-
lems. 
Probably the most serious early problem was 
corruption, or caciquismo (corrupt, political-eco-
nomic bossism) . During the Aleman administration, 
~ 
1946-1952, c a.ciquismo became widespread in the co-
operatives, and it is still a problem in south Si-
naloa. In many cases venal businessmen-politicians 
began to run the cooperatives for personal gain, re-
legating the c o oper a t i v ista s to the status of mere 
shift laborers, while denying them participation in 
the cooperatives' internal affairs , a right guaran-
teed in the organizations ' charters. During the 
Aleman administration analagous problems arose on the 
nation's e j idos, particularly those producing ex-
port items. That Me x ico ' s rural camp e s i n os have been 
relatively powerless to resist such corruption is 
a well documented phenomenon. 4 
Other serious problems appeared. As the fe-
deral government periodically appropriated lands 
and redistributed these to impoverished campesinos--
resettling many of these into Sinaloa from other 
parts of the nation--south Sinaloa's rural-coastal 
population boomed,-growing from around 8, 000 persons 
in 1935, to nearly 31,000 in 1970 (Municipio de Es-
cuinapa, 1971). As a result, competition for local 
marine resources intensified. Eventually the rural 
fishing cooperatives became entrenched economic en-
tities, serving only a minority of the rural-coastal 
population, but from within they also suffered the 
effects of population growth, since their membership 
19. 
rights could be inherited by their descendants. Today 
most of south Sinaloa's cooperatives have more members 
4corruption in Pacific Mexico's rural fishing coopera-
tives is discussed in Beltran, 1968, "Nuevas Leyes, Or-
ientaci6n, y Financiamiento para la Pesca"; and Chavez, 
1971, "Cooperativas Amenazadas." Caciquismo and offi-
cial corruption in Mexican collectives, particularly 
those producing export commodities, are discussed in Paz 
1972, The Other Mexico: Critique of the Pyramid; and Pi-
Sunyer, 1973, Chan g e and Continuity in a Mexican Town. 
20. 
than they need , and these must distribute dwindling 
incomes among too many marginally productive members . 
By the early 1950s south Sinaloa's rural-coastal 
population had begun to suffer serious strains , and 
this situation was greatly aggravated when outboard 
motors and nylon nets were introduced into the fish-
ery at that time. The use of outboard motors with 
large dugout canoes eased the transport of very large 
nets , while the nylon nets themselves , because they 
are nearly invisible underwater , proved disastrously 
effective in catching fish . 
Because most of the region ' s shrimp and oyster 
production was being sent abroad , the fish which ex-
isted in great abundance in the estuaries and lagoons - -
snappers , snooks , drumfishes , mullets , and so forth--
became the new mainstays of domestic consumption. How-
ever , the introduction of n ew technologies decimated 
the inshore fish stock s , reducing them to very low le-
vels within only a few years . Rural fishermen speak 
of former t i mes , before introduction of the motors and 
nets , when the surface waters of the lagoons sometimes 
appeared red from the s hoals of snappers congregated 
there . Such is no l onge r seen . Continued fishing 
21. 
pressure prevents the recovery of these resources, 
and today's net fishermen rely upon secondary spe-
cies, which are converted into fish meal, a high-
protein dietary supplement for poultry and livestock. 
Why was the drastic overharvesting of these pro-
digious fish stocks not prevented by the federal gov-
ernment, since it is empowered to regulate these 
fisheries? One reason may be that the fish, however 
important as domestic foodstuffs , were the major pre-
dators upon the region's shrimp stocks. 
The decline of south Sinaloa's rural-coastal fish-
eries was exacerbated by other factors. Natural catas-
trophes have played a part . In 1967,during the fall 
rainy season,a particularly severe flood buried there-
gion's oyster beds under tons of silt, causing an almost 
total loss of that resource . Such floods have happened 
before in the region , at times with devastating conse-
quences. Another flood in about 1 , 300 A.D . similarly 
destroyed the region ' s oyster beds , forcing the partial 
abandonment of the fishery for a number of years 
thereafter. 5 Following the flood in 1967, the feder-
al government imposed a moratorium on oyster harvest-
ing and attempted to re-establish the beds, but its 
efforts have been only partly successful. The much 
reduced oyster stocks have been subject to heavy pres-
sure by rural campesinos, who illegally harvest them 
in order to provide food for their families, and they 
have been damaged by contaminants--chemical pesticides 
mostly--which are used in the region's agricultural 
sector. 
Overshadowing all the foregoing disasters for 
south Sinaloa's rural fisheries has been the State's 
development of offshore trawling. The development of 
the trawling industry has brought about a parallel un-
derdevelopment of the inshore fisheries, and to under-
stand why it is necessary to comprehend the life cycle 
of Pacific Mexico's commercially important species of 
shrimp, all members of the Penaeid family. 
5
spicer, 1969 (note 1), observes that these innunda-
tions were important in the mythology and cosmology 
of the pre-Colombian coastal peoples. Scott, et al., 
1967-1972 (note 1) discusses the impact of the unusu-
ally severe flood of cir. 1,3000 A.D. upon south Sina-
loa's aboriginal population. 
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In simplest terms , the shrimp are first 
hatched from fertilized eggs in the open sea, and 
then, while microscopically small larvae , they mi-
grate up coastal estuaries and into briny lagoons . 
In those delicate environments they spend some 
months , growing to what would be recognizable as 
subadult shrimps. Finally they migrate back to the 
sea , reach their maximal size , and eventually spawn, 
6 
thus completing their l i fe cycle . Their seaward mi-
23 . 
gration is particularly intense during the fall rainy 
season, when the influx of fresh water greatly re-
duces the salinity of the lagoons , and it is this 
movement which inshore fishermen have relied upon 
forthousands of years . 
From the perspective of Pacific Mexico's offshore, 
shrimp-exporting sector and the marine biologists and 
fisheries managers who advise them , harvesting shrimp 
while they inhabit the inshore waters is regarded as 
poor practice . Inshore harvesting takes the shrimp out 
6 The life cycle of Pacific Me x ico ' s commercially im-
portant shrimp species , the influence of seasonal tide 
and rainfall cycles upon their numbers, and various 
fisheries-management implications--with special refer-
ence to the shrimp fisheries of south Sinaloa-- a re explained 
in Mendoza von Borstel , 1972 , "Efectos de la Marea Sobre 
la Producci6n Camaroner a en Lagunas Litorales ." 
of the ecosystem before they have a chance to 
spawn, which threatens the ability of the resource 
to recover rapidly; by taking the shrimp before 
they reach adult size, the ecosystem's maximum po-
tential shrimp biomass is not produced; the larger 
shrimp caught offshore bring higher prices per unit 
of weight in the international marketplace; harvest-
24. 
ing shrimp with capital-intensive mechanized trawlers 
is less costly and far more productive than the low-
yield and labor-intensive methods employed by inshore 
fishermen . 7 
Thus, as Mexico's fisheries-development policy 
for its Pacific coast has emphasized the development 
of shrimp-export trade in this century, it has pro-
gressively curtailed the inshore shrimp harvest, dis-
sociating the rural population from a resource which 
had been central to subsistence and commerce for 
7F. h ' . lS er1es management 1ssues such as thes~ are discussed 
in Arnold and Bromley, 1970, "Socia! Goals, Problem Per-
ception and Public Intervention: The Fishery"; Gales, 
Buss, and Bledsoe, 1977 1 "Simulation Concepts for Fishery 
Systems"; Gulland, 1969, Manual of Methods for Fish Stock 
Assessment : Fish Population Analysis ; Lackey, 1975, "Fish-
eries and Ecological Models in Fisheries Resource Manage-
ment"; and Schaaf , "Fish Population Models: Potential and 
Actual Links to Ecological Models." Contemporary fisheries 
management issues and events are reported in the monthly 
newsletter, Marine Fish Management. 
millennia. Today the government discourages the 
activities of subsistence-oriented pescadores libres, 
and permits south Sinaloa 's rural cooperatives to 
harvest shrimp for only 10 to 12 weeks per year, 
whereas the voracious offshore trawlers are allowed 
35 to 40 weeks of production annually. In Table 1, 
the dramatic decrease in production of south Sina-
loa's major inshore fishing cooperative--Sociedad Co-
operativa General Ldzaro cdrdenas--is charted over 
two decades: 1950-1970 . 
25. 
Other factors are indicative of the stressful 
quality of life in this rural-coastal zone. Ongoing 
conflicts among landowners, landless campesinos, and 
ejidatarios, for example, occasionally prompt group 
actions and violence similar to the highly publicized 
incidents which occurred in northern Sinaloa around 
the time of the last presidential succession. Severe 
conflicts also exist over rights to regional marine re-
sources. Campesinos in the rural settlements some-
times shoot at the cooperatives' trucks--especially 
at night--as the vehicles pass through the countryside 
on their journeys between the lagoonal weirs and the 
packing plant. Campesinos engaged in subsistence 
TABLE 1 
ANNUAL SHRIMP PRODUCTION OF SOUTH SINALOA'S 
MAJOR INSHORE FISHING COOPERATIVE, 1950-1970 
Year Production (metric tons) 
1950 1,900 
1951 1,500 
1952 2,400 
1953 1,300 
1954 2,300 
1955 800 
1956* 0 
1957 450 
1958 1,700 
1959 1,000 
1960 600 
1961 900 
1962 500 
19(i 3* 0 
1964 400 
1965* 0 
1966 400 
1967 500 
1968 750 
1969 600 
1970 400 
*The Federal government imposed a moratorium on 
production in these years . 
SOURC, Mendoza von Borstel (1972: 417) 
26. 
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fishing are sometimes arrested by soldiers from the 
I 
Infanteria Marina (the Navy's infantry) , who are 
deployed in the fisheries during the fall shrimp 
harvest to enforce the cooperative ' s exclusive rights . 
Such enforcern~nt measures have been unsuccessful , how-
ever, because of the pe s cadores libres ' dispersion in 
the labyrinthian systems of estuaries and lagoons . A 
few large-scale shrimp contrabanders also seem to 
operate with relative impunity , perhaps buying their 
security. 
South Sinaloa ' s rural fishermen are not ignorant 
of the events which have marginalized their traditional 
way of life . Often , in the context of discussions 
concerning the development of offshore trawling , they 
I 
e xclaim, " Camaron que due rme se la lleva la ma r ea " ("A 
shrimp that sleeps is taken by the tide"). The statement 
is an ironic, self-conscious acknowledgment of their socio-
political dormancy , as well as inability to stern the tide 
of events which impoverished them . 
3. FISHERIES POLICY FOR PACIFIC MEXICO 
It would be glib to conclude that the nega-
tive consequences of developing Pacific Mexico's 
shrimp-export industry could have been easily 
avoided. Hindsight is always clearer than fore-
sight. When today's shrimp-export industry was 
first organized, the nation was badly in need of 
capital to finance its reconstruction, and, at 
least initially, the inshore fishing cooperatives 
did elevate the standard of living in the rural-
coastal areas. In 1933 the post-Revolutionary 
leaders could not have foreseen the great popula-
tion growth to come, and given the nation's pre-
occupation with its agricultural sector at that 
time, and lack of interest in the cultural tradi-
tions of its inshore fishermen, these reformers 
should not be blamed for emphasizing the developmer t 
of shrimp exports. 
Mexico is now experiencing acute and widespread 
food shortages, rising infant mortality rates, and 
28. 
an exodus of its rural poor to its crowded cities and 
to the United States . 8 Nevertheless, the federal 
government continues to announce further develop-
ments of its shrimp-export industry , despite ample 
evidence that the industry has already reached the 
limits of its growth (Wadsworth , 1973) . Shrimp 
stocks have been declining for a number of years. 
Some industry entrepeneurs question the evidence , 
pointing out steady production increases over the 
past decade , but the industry ' s own fisheries bio-
logists counter that such increases only reflect 
the annual addition of new trawlers to the fleets . 
Various methods for increasing shrimp stocks are 
still being tried ; the most important involves 
8nr . Adolfo Chavez, Director of Mexico ' s Inst i tuto 
Nacion a Z de Za Nutrici on~ says the following about 
economically depressed regions of rural Mexico such 
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as south Sinaloa : " ... we see infant mortality rising 
again . In some really depressed rural communities , 
few children born since 1974 have survived . We have 
what we call ' generational holes ' " (Chavez , 1978 : 3) . 
Relationships between development of food - e xport trade 
and food shortages, rising infant mortality , and prob-
lems of socio-economic inequity which result- -both in 
Me x ico and in Latin ~erica in general--are discussed 
in Lappe and Collins , 1977 , Food First : Beyo nd th e 
Myt h o f Sc ar ci ty ~ and Allsopp and Palacio , 1977, "Re-
flections on Interciencia Marine Science Symposium. " 
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dredging projects which would facilitate the shrimp 
migrations between offshore and inshore waters, but 
these do not promise to make a significant difference 
over the long run (Mendoza von Borstel, 1972). 
Furthermore, since the industry exports nearly 
all of its production, its dependency upon the inter-
national market often places it in a precarious econo-
mic position. In 1971, for example, the United States' 
unilateral imposition of a 10% surcharge on import 
tariffs precipitated an economic crisis having painful 
ramifications throughout Mexico's shrimp industry. Pres-
_. 
ident Echeverria responded by courting other foreign 
buyers for Mexican shrimp, particularly the Japanese, 
promising he would "weaken the embrace of the North," 
I 
but such actions were futile (Technica Pesquera, 1972: 
8-9). The United States is still the purchaser of 
most of Mexico's shrimp exports, and the industry is 
still highly vulnerable to the vagaries of the inter-
national marketplace. 
The industry's dependency upon the international 
market has also caused it to engage in market behavior 
which seems indefensible for a nation experiencing food 
shortages. In spring, 1978, for example, stories 
appeared in the nation's press about the destruction 
of large quantities of seafoods in order to drive up 
their price in the international market. 
In the same period domestic food supplies were 
reported scarcer than ever. Those resources might 
instead have been distributed to ultimate consumers 
in food-deficient regions. 
Mexico needs to seriously reconsider its poli-
cies for the management and development of its Paci-
fie-coastal fisheries. It should stress revitaliza-
tion of the inshore fisheries, encourage the resur-
gence of inshore fish stocks, and relax its restric-
tions upon individualistic subsistence fishermen and 
small-scale regional commerce. Positive steps should 
be taken to invigorate the nation's domestic seafood 
markets. 
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Such a change of policy would not be as radical as 
it first seems. Indeed, it may come about naturally 
as increased exports of petroleum from the Campeche 
Banks will appreciate the peso, thus reducing the rela-
tive profitability of shrimp exports. Perhaps then the 
nation will not have to rely as heavily as it has in the 
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past upon the e xport of an important food commodity . 
Few LDCs are fortunate enough to have huge un-
developed reserves of energy resources , but they may 
learn much from the development of Mexico ' s shrimp-
e xport industry. The Philippines , for e xample, has 
both rich shrimp resources and a large, traditional , 
rural-coastal fishing population , and that nation is 
now actively developing its fisheries. Having secured 
a 200-mile , offshore economic zone, the Philippines--
like other coastal LDCs--is being lured by the export 
income which certain seafoods promise . Unfortunately, 
many LDCs ignore the poverty of their rural-coastal re-
gions, viewing that and the development of their fish-
eries as distinct , or unrelated , problems . Here the 
work of anthropologists , ethnohistorians, rural socio-
logists, and economists could greatly inform the course 
9 
of these nation's future fisheries ' development . 
9Anthropological studies dealing with the marginalization 
of traditional fishermen by marine-exports development 
include Cordell , 1973 , "Modernization and Marginality , " 
and 1978 , "Swamp Dwellers of Bahia;" Firth , 1965 , Malay 
Fishermen : Their Peasan t Economy ; Fraser , 1966 , Fis h e r-
men of Sout h Thai lan d; and Norbeck , 1954 , Ta k as h i ma : A 
J apanese Fishing Vi llage . Good introductions to fish-
eries management and development issues in the less de -
veloped countries appear in Koers, 1973 , I n te r na t ional 
Regulation of Marine Fisheries ~ and Rothschild , ed. , 1972 , 
World Fisheries Policy : Multidiscip l i n a r y Vie ws . Broader 
political , economic , legal , and philosophical issues con-
cerning rights to fisheries ' resources are discussed in 
Christy , 1971, "Fisheri es : Common Property, Open Access , 
and the Common Heritage ." 
Fishing is a small part of the GNP in most 
nations . Even in Japan , a nation well known for 
its extensive fisheries and fishing traditions , the 
value of agr icultural output e xceeds that of fishing 
by 50 times (Nishimur a , 1973 : 3) . As a result of 
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its relatively small role in most nations , the fish-
eries is often not well understood as a socio-economic 
phenomenon . This may lead national economic planners 
to lump various forms of fishing under one rubric , so 
they fail to distinguish crucial differences between 
subsistence versus commercial fishing , or inshore ver-
sus offshore fishing . Moreover , many nations may not 
be sufficiently aware--because they lack the appro-
priate information--that increased income from fisheries' 
e xports may , in some cases , be more than offset by the 
consequent social and economic costs in their rural-
coastal zones . 
Fisheries' development-and- management policy is an 
e x tremely complex matter , requiring the consideration of 
sociocultural , political , economic , and biological pheno-
mena . If the issues surrounding the development of fish-
eries in the LDCs are to be adequately addressed , the con-
certed efforts of government leaders , scientists , fishery 
managers , and fishe r men wil l be required . 
Appendix 
Economy and Standards of 
Living in South Sinaloa 
Over 30 , 000 persons now inhabit the approximately 300 
square kilometers of lowlands in the muni cipi o of Escuinapa 
along south Sinaloa's coastal plain. Slightly more than half 
of these occupy the head town, the rest live in 27 rural 
settlements ranging in size from about 70 to 2,500 persons 
(Municipio de Escuinapa , 1971) . Fewer than 600 people--only 
2% of the municipio ' s total population--are members of there-
gion ' s rural fish i ng cooperative's or find work in its packing 
plant. The region's inshore cooperatives annually produce 
around 700 metric tons of shrimp , an insignificant quantity of 
miscellaneous fish, and no oysters. That production nets the 
cooperativi stas annual individual incomes of slightly under 
34. 
$700.00 (U . S.) . Furthermore , 98 to 100% of that shrimp produc-
tion is exported to the United States (Centro de Estudi os Pol iticos 
Economicos y Socia Zes, 1973b) . Hypothetically , if that same low 
level of shrimp production were distributed evenly throughout the 
municipio, it would annually provide every man , woman , and child 
with roughly 23 kilogr ams (over 50 pounds) of that protein-rich 
food. 
By any of the usual indicators, the munici pi o of Escui-
napa can be classified as underdeveloped, its human population 
as impoverished . 10 Average personal incomes among the region's 
household heads are less than $400.00 (U.S.) per year. Jorna-
l eros (day-wage laborers in agriculture) earn only about $2.50 
(U.S.) per day when employed, and the overwhelming majority of 
them are wage dependent, regardless of whether or not they have 
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use of ejido lands. Furthermore, most wage-labor work is short-
term and seasonal, and usually there are more willing workers 
than jobs available at any given time. 
Only 0.3% of the municipio's total population is pro-
fessionally or technically trained, and in the rural settlements 
less than two years of primary school is the mean educational level. 
11 
Housing standards are low. In the head town and the older rural 
settlements, there is housing of the "permanent-construction" type, 
10 The "usual indicators" of underdevelopment implied here are those 
taken as indicative in United Nations, 1971, Economic Survey of Latin 
America~ l 970. 
11Quantitative data in this paragraph, as well as data appearing in the 
remainder of this sub-section \i.e. CONTEMPORARY STANDARDS OF LIVING IN 
SOUTH SINALOA) is from Casas Perez and Rodriquez Salgado, 1967, "Estudio 
para el Financiamiento Agropecuario en la Zona Sur de Sinaloa"; Centro 
de Estudios Politicos Econ~micos y Sociales, 1973a and 1973b; and Muni-
cipio de Escuinapa, 1971 . The more qualitative information appearing 
in this subsection was noted by the author in the field, 1971-1978. 
but otherwise most dwellings are crowded, squalid, and barren 
within, lacking sanitary facilities and running water. Condi-
tions are similar or even worse in the rural settlements, 
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where many houses are constructed of vegetal materials. Through-
out the municipio fresh drinking water is always in short supply, 
and the entire population must either buy purified water from 
commercial vendors , or take its chances with the region's brack-
ish, often polluted shallow wells. 
Health and nutritional levels are ex~remely low. Infant 
mortality rates are rising for the first time in decades. Various 
chronic diseases--infections, amebiasis, and hepatitis--are endem-
ic and every year a number of cases of polio, tuberculosis, and 
rabies are reported. 
Regional food supplies vary considerably throughout the year. 
Summer, for example, is a desperate season for most of the popula-
tion; there are no significant agricultural harvests and fishing 
activity reaches its lowest ebb. Much of the population--rural and 
urban--suffers from sporadic food shortages, and nutritional disease 
is widespread throughout the region. 
Only 20% of the municipio's surface area is suitable for culti-
vation; the rest is made up of marginal lands: brushy, rocky, and 
dry highlands, for example, or lowland beaches, salt pans, and marshes. 
Over 63% of the total surface area is privately owned, and 
most of the owners are absentees who live in distant urban 
c~nters, especially Culiacan, Guadalajara, and Mexico City. 
Only 30% of the region's lands belong to the municipio 's eleven 
ejidos, and many of these are so brushy, salty, and subject to 
inundation that they have little economic value, serving merely 
as house sites in many cases. A common expression used by many 
of the region's campesinos underscores the inadequacy of their 
lands; "Somas muy sal-ados," many of them say, which literally 
translates, "We are very salted," but the expression is a double 
entendre, since "salado" is also slang meaning "unlucky." 
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Other attributes of the lowland environment compound the 
miseries of its human inhabitants. The climate is hot and humid 
most of the year, and the region's marshes produce hordes of biting 
insects, particularly mosquitos and jejenes--a tiny gnat having a 
vicious bite. These insects cause great discomfort and contribute 
to a high incidence of skin diseases in the region. 
Technological levels are also indicative of the region's un-
derdevelopment. In agriculture the use of human and animal labor 
predominates over that of machines. More than 90% of the arable 
land is devoted to the production of two low-yield traditional 
crops, corn and beans . More than 80% of the region's cattle are un-
productive criollo types. Recently there has been some development 
of cash crops, particularly mangos, by a few fortunate inves-
tors having adequate supplies of starting capital, and suffi-
cient resources to endure an initial period of no production. 
Technological items employed in fishing are rudimentary, 
and all forms of fishing are labor intensive. The fishermen 
use dugout canoes, home-made cast nets, and handlines with 
hooks and sinkers. The cooperatives use wooden weirs, large 
nets, and a few boats equipped with outboard motors, but other-
wise lack important technological items--refrigeration, for ex-
ample--which are important in modern commercial fishing. 
38. 
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